
CLAIMS 




A method for the cbnstruction of a molecular deposition domain on a surface, 
comprising: 

(a) providing a surface; 

(b) depositing a d^osition material on a deposition device; 

(c) depositing the deposition material on the surface using said deposition device, 
forming a molecula^eposition domain smaller than one micron in total area. 

The method of cl^iirT'^Jiere^^ the deposition material on the deposition 

device further comprises: V 

(d) placing the deposition de^e\ih c/Sntact 
deposited; 

ind the dried deposition material to a humid gas so 
(between the deposition device and the deposition 



30sition material to be 



(e) exposing the deposition device 
that a capillary bridge is formed 
material: 



(f) retracting the deposition device,j retaining a portion of the deposition material on 
the deposition device. 

The method of claim''2 further comprising drying the deposition material on the 
deposition device. 

The method of claim 1 wherein depositing tneldeposition material on the deposition 
device further comprises: 

(g) preparing a solution of the deposition rf|kterial; 
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(h) placing the deposition device in the solution containing the deposition material; 

(i) removing the deposition device from the solution, retaining a small portion of the 
solution cm the deposition device; 

(j) drying the solution containing deposition material on the deposition device. 
The method of claim^^wherein depositing the deposition material on said surface further 
comprises; 

(k) placing the deposition device in a position adjacent to the surface; 
(1) exposing the depositron device and the surface to a humid gas so that a capillary 

bridge is formed between the^e^ition device and the deposition material; 
(m) withdrawing the depositi^ device from the position adjacent to the surface, 

leaving a portion of thp deppsition^naterial on the surface in a deposition domain 
smaller than one micron in 
The method of claim 5 :whereiS'^l9idrkwing the device further comprises exposing the 
deposition domain, the surface, and the opposition device to a dry gas to sever the 
capillary bridge. 

The method of claim 1 wherein depositing th\ deposition material on said surface further 
comprises: 

(a) touching the deposition device with the deposition material on it to the surface; 

(b) exposing the deposition device and surface to a humid gas so that a capillary 
bridge forms between the deposition device an*^ the surface; 

(c) retracting the deposition device from the surface^eaving a deposition domain on 
the surface. 
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The memod of clakfi / ^^herein withdrawing the device further comprises exposing the 
deposition aomain, the surface, and the deposition device to a dry gas to sever the 
capillary bridg 

The method of clainvl'^herein providing the surface further comprises coating the 
surface with a sputtered layerptgold 

The method of clainS 1 wherein providing the surface further comprises chemically 
modifying said surface wjlh-^feactive material. 



The method in claim 1 V(hereinjthe molecular deposition domain is a line. 

he niQle 
he mple 



The method in clajm 1 wherein the mjolecular deposition domain is a spot. 



The method in clainriwbeVein the inplecular deposition domain is an irregular shape. 
The method in clainrlTwherMn the molecular deposition domain^i/a regular shape. 
The method of clairr^'wherc^^ sm^a^e^s^ch^^ more of the group 

consisting of a hydrppho^ surface, a hydrophilic surface, and a chemically modified 
surface. 

The method of clair^^kwliere^ sakl surface is chosen from one or more of the group 
consisting of a polymer and a metal\ 



\ 



ihe method of clairji-l^herein preparing said surface further comprises modifying the 
surface with one or more of^the'^up consisting of an amino group and a carboxyl group. 



The method of claim 1 wherein said surface is physically modified. 
The method of claim^-'V^fiereirrsa^ surface is physically modified with a metal 



The method of claimJ^ said surface is chosen from one or more of the group 
consisting of mica, silicon, glass, and qua 
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21 . TheVnethod of claii»-L-wherein said deposition material is chosen from one or more of 
the group consisting of proteins, antibodies, succinimides, nucleic acids, DNA, RNA, 
silanes, a^id alkanethiolates. 

22. The metho^^of claim^l in which said deposition material is an individual long chain 
molecule. 



23. The method of^laim 1 wherein depositing the sample on the surface further comprises 
immobilizing tha material on the surface by reacting the deposition material with a 
chemically modified surface. 

24. The method of clainV'r wherein the immobilized molecules are chosen from one or more 
of the group comprising^cleicj acids, proteins, lipids, sugars, organic, and inorganic 
chemical groups. 

25. The method of cl^m l^li^rein t^e deposition devicp^is a scanning probe microscope 
probe. 

26. The method of c^aim^'^Kerei^ the deposition device further comprises an attached 
microsphere. 

27. The method of clainr26 wherein Ihe microsphere is up to 25 microns in diameter. 

28. The method of claim'''l6"u^erein th^ microsphere is larger than 25 microns in diameter. 

29. The method of claijn^2S'^4ierein the microsphere is made of a non-porous material. 

30. The method of claim '26^irr^hich the mWosphere is made of a porous material. 

3 1 . The method of claim 26^--wliich the microsphere is made of glass. 

32. The method of claim 1 wherein the deposition instrument is automatically controlled by a 
computer. 
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The method of claims 1 wherein depositing the deposition material on the deposition 
devicA further comprises regulating the humidity surrounding the deposition device and 
the surmce. 



The methdd of claim 1 further comprising using photons to activate a chemical group on 
the surface enable tethering molecules within a specific domain defined by the area of 
irradiation. 



The method of cmim-S^ using photons in the far field. 
The method of cl^ta 34'^usin^ photons in the near field. 
The method of claipi\3^nr^ilch^h^^ is photosensitive. 
A method for construci^n^ an arrayyor molecular deposition domains comprising 
(a) providing a sj^faoe 

isition material; 

(c) ; depositing a first deposition mat^ial on a depdsition device; 

(d) depositing the fir;3X deposition material on the surface in a known position, 



(b) providing dn at leasivone dep- 



forming a first molecular deposition domain smaller than one micron in total area; 
(e) cleaning the deposition devic^ 

repeating the above steps to foi«^ an at least one other deposition domain, creating 
an array of two or more deposition domains on said surface. 



(f) 



The method of claim^SS-wKerein cleaning the deposition device further comprises 

(a) inserting the deposition device into a\olution; 

(b) vibrating the deposition device at a sufficient rate so that the deposition device is 
sonicated; 
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(c) removing the deposition device from the solution. 

A method foA detecting a target sample, the method comprising: 

(a) formine a molecular array on a surface, the molecular array including an at least 
one molecular deposition domain, said at least one molecular deposition domain 
smaller than one micron in total area; 

(b) exposing tHe surface to a sample medium, the sample medium containing one or 
more target Wiples which cause a molecular interaction event in one or more of 
the at least onlf depe^^tion domain; 

(c) scanning the/u^face using p scanning probe microscope to detect the occurrence 
of the molecular tnteractioh event caused by the target sample. 



The method 



m^^ 
0^ claim-'^ 



.e sample medium is^cfiosen from one or more of the 



group consi^sting of gass^apd liquic 

The method of claim Av when the deposition device is a mechanical member with force 




feedback. 

The method of claim^2 when^j^mechanical member is hydrophobic. 
The method of clainv42 whergkrtne mechanical member that is hydrophilic. 
The method of claim 40 wherein thd^scanning probe microscope is an atomic force 
microscope. 

The method of claim 40 wherein^sc5annihg the surface comprises scanning the deposition 
material directly for chan^es^caused by t^^ exposure to the medium. 
The method of claim 40 wherein scanning the surface further comprises scanning for 
target samples introduced into the molecular deposition domains. 
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elasticity chants in an, 
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The method of clairn,>Wr^1terein scanning the surface further comprises searching for 
height changes in an at least one deposition domain. 

The memod of claim-4(f^4iei^n scanning the surface further comprises searching for 
shape changes in an aUeast-one deposition domain. 

The methoffl of claim 40 wherein scanning the surface further comprises searching 
frictional changes in an at Jeast one molecular deposition domain. 
The method of clafm^O ^^e^ein scanning the surface further comprises searching for 

least one molecular deposition domain. 

/herein scanning the swface^ftirthe^ comprises measuring direct 
molecfular force m^surema^ dianges m^m at least one molecular deposition domain. 
Th/method of c^in^CTwhTrein scanning the surface further comprises scanning in a 
flow-through/ormat. 

The^ftieth^ of claim 40 k which the target sample is chosen from one ore more of the 
group consisting of an atomic species, an organic compound, an inorganic compound, a 
biomolecule, and a chemicaA 

The method of claim "40 in which the target sample is chosen from one or more of the 
group consisting of an inhibitor,^ enhancer, an attenuator, and a modulator. 
A moleciilar array for characterizing molecular interaction events, comprising: 

(a) a surface; and 

(b) an at least one molecular deposition domain deposited on said surface wherein the 
spatial address of the domain is less than one micron in area. 
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/57. The molecular array of cliim wherein the at least one molecular deposition domain is 
a line. 

The molecular array of clairp^-^'^^^ierein the at least one molecular deposition domain is 
a spot. 

5^ The molecular array of claim-^ wherein the at least one molecular deposition domain is 
an irregular shape. ^ 

The molecular array of claim ^wherein the at least one molecular deposition domain is 
a regular shape. ^ ^^--^ 

^ ^ The molecular array of claim ^ wherein the at least one deposition domain is deposited 
at a known location. , ^ 

^ The molecular array of claim 56 wherein the molecular deposition domains are affixed to 
^ the surface in a high density format. 

The molecular array of claim 5^ wherein the surface is modified by one or more of the 
group consisting of gold, an amino group, a carboxyl group, and polymers. 
§fit. The ilolecular array of c\2i\y^^^yN\^t^ the deposition material is one or more of the 

group^TOnsisting of prot^^ji^'antibodies, nucleic acids, succinimides, DNA, RNA, silanes, 
alkenethY)late^<15iomolecules, ^idmorganic compounds. 
*^5^ ^The molecular array of claim-^^S^wherein the surface is chosen from the group consisting 
of hydrophobic materials and hydrophilic materials. 
A method for the processing of^ array comprising: 

(a) forming an array on a substrate, the array comprising a plurality of deposition 
domains foraied of a deposition material; 




exposing the array to one or morp^aterials which contain an at least one target 
sample that causes a molej>dlar interaction event with one or more of the 
deposition samples; biM 

scanning the din^y utilizing a scanning probe microscope to characterize the 
molecular/mteraction events that have occurred between the target sample and the 
depo^ion material. 
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